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Data collection 

Rigaku Saturn 724+ diffractometer 
Absorption correction: multi-scan 
(CrystalClear; Rigaku, 2008) 

r mi „ = 0.752, r mai = l.ooo 

Refinement 

R[F 2 > 2a(F 2 )] = 0.075 

wR(F 2 ) = 0.176 

S = 1.15 

9459 reflections 

593 parameters 



20075 measured reflections 
9459 independent reflections 
7630 reflections with / > 2tr(/) 
Ri„, = 0.048 



69 restraints 

H-atom parameters constrained 
A/W = 0.42 e A~ 3 
A/> mi „ = -0.32 e A~ 3 
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Key indicators: single-crystal X-ray study; T = 1 73 K; mean ct(C— C) = 0.004 A; 
disorder in main residue; R factor = 0.075; wR factor = 0.176; data-to-parameter 
ratio = 1 6.0. 

The asymmetric unit of the title salt, C 16 H 19 N 2 + . C 6 H 4 NO s S~ 
consists of two cations and two anions. The crystal structure is 
stabilized by 7T-jt interactions between the pyridyl and phenyl 
rings of the cations, with a centroid-centroid distance of 
3.7323 (6) A. 

Related literature 

The title compound was synthesized as part of our continuing 
research on the non-linear optical properties of DAS (4-N,N- 
dimethylamino-4'-7Y'-methylstilbazolium) derivatives. For the 
synthesis, see: Okada et al. (1990). For background to non- 
linear optical materials, see: Yang et al. (2005); Kumar et al. 
(2009); Kwon et al. (2010). For the effects of different 
substituents of benzene sulfonate on its non-linear optical 
properties, see: Ogawa et al. (2008); Okada et al. (2003); Yang 
et al. (2007); Yin et al. (2012); Li et al. (2012). For standard 
bond-lengths, see: Allen et al. (1987). 




Experimental 

Crystal data 

C 16 H 19 N 2 + -C 6 H 4 N0 5 S- M r = 441.49 



Data collection: CrystalClear (Rigaku, 2008); cell refinement: 
CrystalClear; data reduction: CrystalClear, program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
Mercury (Macrae et al, 2006); software used to prepare material for 
publication: SHELXL97. 
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4-{2-[4-(Dimethylamino)phenyl]ethenyl}-1-methylpyridinium 4-nitrobenzene- 
sulfonate 

Liang Li, Yiqiang Dai, Yun Jin, Huai Yang and Zhou Yang 
Comment 

Nonlinear optical materials have recently invoked a large amount of interest due to their potential application in harmonic 
generation, optical information processing, optical storage and two photon pumped lasers (Yang et ah, 2005; Kumar et 
ah, 2009; Kwon et ah, 2010). The synthesis and crystal growth of the title compound is part of our series of studies on 
the nonlinear optical properties of DAS (4-N, A r -dimethylamino-4'-A r '-methyl-stilbazolium) derivatives (Yang, Mutter et 
ah, 2007; Yin et ah, 2012; Li et ah, 2012). By changing the anion from 3-nitrobenzenesulfonate to 4-nitrobenzene- 
sulfonate, the space group has changed from monoclinic P2 l (Ogawa et ah, 2008; Okada et ah, 2003) to the 
centrosymmetric space group monoclinic P2\lc. Fig. 1 illustrates the molecular structure of the title salt together with the 
atomic numbering scheme. The asymmetric unit of the title salt consists of two 4-{2-[4-dimethylamino)phenyl]- 
ethenyl}-l - methylpyridinium cations and two 4-nitrobenzenesulfonate anions. The bond distances and angles in both the 
cation and anion are in normal ranges (Allen et ah, 1987). 

The crystal structure is stabilized by a n-n interaction between the pyridyl and C3 — C8 phenyl rings with a centroid- 
centroid distance of 3.7323 (6) A. The packing diagram of the title salt obtained from X-ray analysis is presented in Fig. 
2. Disorder was observed in one of the anions, whereas the structures of the cations were determined unequivocally. The 
crystallographic data suggests that coulombic interactions between cations and anions play a key role in crystal packing 
and orientation of the chromophores. 

Experimental 

4-{2-[4-(Dimethylamino)phenyl]ethenyl}-l-methylpyridinium 4-nitrobenzenesulfonate was prepared by the 
metathesization of 4-7V,A^-dimethylamino-4'-A r '-methyl-stilbazolium iodide (Okada et ah, 1990) with the sodium salt of 
the 4-nitrobenzenesulfonic acid. The title salt was then recrystallized from methanol to get high purity material for crystal 
growth. 4-{2-[4-(Dimethylamino)phenyl]ethenyl}-l-methylpyridinium 4-nitrobenzenesulfonate: yield 79%; 'H-NMR 
(300 MHz, DMSO-d 6 ): 8.69 (d, 2H, J= 6.6 Hz, C 5 H 4 N), 8.21 (d, 2H, J= 9.0 Hz, C 6 H 4 S0 3 ), 8.04 (d, 2H, J= 6.3 Hz, 
C5H4N), 7.93 (d, 1H, J= 16.2 Hz, CH), 7.84 (d, 2H, J= 9.0 Hz, C 6 H 4 SO 3 ),7.60 (d, 2H, J= 8.7 Hz, C 6 H 4 S0 3 ), 7.19 (d, 1H, 
J= 16.2 Hz, CH), 6.80(d, 2H, J= 8.7 Hz, C 6 H 4 ), 4.17 (s, 3H, NMe), 3.02 (s, 6H, NMe 2 ). C, H, N analysis calcd. for 
C 2 2H 23 N 3 05S: C 59.85, H 5.25, N 9.52; found: C 59.89, H 5.32, N 9.59. Crystals were obtained by the slow cooling 
method from 45°C to room temperature in methanol. 

Refinement 

All H atoms were located geometrically (methyl C — H = 0.98 A and aromatic C — H = 0.95 A) and refined using a riding 
model, with t/ iso (H) = 1.2 or 1.5E/ eq (C). 
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Computing details 

Data collection: CrystalClear (Rigaku, 2008); cell refinement: CrystalClear (Rigaku, 2008); data reduction: CrystalClear 
(Rigaku, 2008); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: 
SHELXL97 (Sheldrick, 2008); molecular graphics: Mercury (Macrae et ah, 2006); software used to prepare material for 
publication: SHELXL97 (Sheldrick, 2008). 




Figure 1 

The molecular structure of the title compound showing 50% probability displacement ellipsoids. 
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(a) 




Figure 2 

Projections of the crystal packing of the title compound along the (a) x and (b) y axes. 
4-{2-[4-(Dimethylamino)phenyl]ethenyl}-1-methylpyridinium 4-nitrobenzenesulfonate 



Crystal data 

C 16 H 19 N 2 + -C 6 H 4 N0 5 S- 
M r = 441.49 
Monoclinic, P2\lc 
a = 18.901 (3) A 
6 = 6.4504(10) A 
c = 34.222 (6) A 
^ = 96.77 (3)° 
V= 4143.1 (12) A 3 
Z=8 



F(000) = 1856 

D x = 1.416 MgnT 3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 11440 reflections 

(9= 1.2-27.5° 

ft = 0.20 mnT 1 

T= 173 K 

Block, red 

0.20 x 0.16 x 0.13 mm 



Data collection 

Rigaku Saturn 724+ 

diffractometer 
Radiation source: Rotating Anode 
Confocal monochromator 
Detector resolution: 28.5714 pixels mm 1 
do scans at fixed / = 45° 
Absorption correction: multi-scan 

(CrystalClear; Rigaku, 2008) 



0.752, T m 



1.000 



Refinement 

Refinement on F 1 

Least-squares matrix: full 

RiF 1 > laiF 1 )] = 0.075 

wR{F 2 ) = 0.176 

5= 1.15 

9459 reflections 

593 parameters 



20075 measured reflections 
9459 independent reflections 
7630 reflections with/> 2o(I) 
R mt = 0.048 

^max 27.5 , $ m in 1.1 

h = -23^24 
£=-8^4 
/ = -42^44 



69 restraints 

Primary atom site location: structure-invariant 

direct methods 
Secondary atom site location: difference Fourier 

map 

Hydrogen site location: inferred from 
neighbouring sites 
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H-atom parameters constrained (A/cr) max < 0.001 

w = l/[a 2 (F 2 ) + (0.0574P) 2 + 2.7972P] A/w = 0.42 e A" 3 

where P = {F 2 + 2F 2 )/3 Ap mm = -0.32 e A~ 3 

Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , 
conventional ^-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > a{F 2 ) is used 
only for calculating 7?-factors(gt) etc. and is not relevant to the choice of reflections for refinement, ^-factors based on F 2 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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A AO OO 

U.Uzoz 


(A A\ 

(14) 


A AO A O 

U.U34z 


/TA 

(16) 


A AA 11 / 1 CA 

— U.UU11 (id) 


A AA/1 1 / 1 zCA 

U.UU41 (lo) 


A AA1 1 / 1 OA 

0.00/1 (lz) 




0.0306 


(14) 


U.UJJ7 








0 0078 (\ \\ 

\J.\J\J 1 0 ^1 1^ 


0 0074 n 1 ^ 
yj.vjyj /*+ v ^ ^ / 


0 0047 (\ 1 ^ 

W.UWH- / ^1 1 j 


C40 


0.0372 


(15) 


0.0249 


(12) 


0.0356 


(14) 


0.0021 (11) 


0.0058 (11) 


0.0010(11) 


C41 


0.0365 


(15) 


0.0277 


(13) 


0.0309 


(13) 


0.0025 (11) 


0.0004(11) 


0.0012 (10) 


C42 


0.0229 


(12) 


0.0266 


(12) 


0.0348 


(13) 


0.0037 (10) 


0.0027 (10) 


0.0024(10) 


C43 


0.0314 


(14) 


0.0268 


(12) 


0.0406 


(15) 


-0.0009(11) 


-0.0012(11) 


-0.0024(11) 


C44 


0.0374 


(15) 


0.0367 


(14) 


0.0306 


(14) 


0.0057 (12) 


-0.0002(11) 


-0.0047(11) 
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Geometric parameters (A, ") 



SI— 04 


1.430 (2) 


SI— 05 


1.430 (2) 


SI— 03 


1.431 (2) 


SI— C20 


1.786 (3) 


S2— 09 


1.389 (5) 


S2— 010' 


1.395 (4) 


S2— 09' 


1.440 (3) 


S2— 08' 


1.442 (3) 


S2— 08 


1.443 (5) 


S2— 010 


1.443 (5) 


S2— C42 


1.789 (3) 


01— N3 


1.225 (3) 


02— N3 


1.215 (3) 


06— N6 


1.207 (3) 


07— N6 


1.220 (3) 


Nl— C3 


1.364 (3) 


Nl— CI 


1.440 (3) 


Nl— C2 


1.446 (3) 


N2— C13 


1.341 (4) 


N2— C14 


1.345 (4) 


N2— C16 


1.476 (3) 


N3— C17 


1.473 (3) 


N4— C25 


1.369 (3) 


N4— C23 


1.440 (3) 


N4— C24 


1.448 (3) 


N5— C35 


1.343 (4) 


N5— C36 


1.345 (4) 


N5— C38 


1.480 (3) 


N6— C39 


1.473 (3) 


CI— H1A 


0.9800 


CI— H1C 


0.9800 


CI— H1B 


0.9800 


C2— H2B 


0.9800 


C2— H2C 


0.9800 


C2— H2A 


0.9800 


C3— C4 


1.404 (3) 


C3— C8 


1.410(3) 


C4— C5 


1.376 (4) 


C4— H4 


0.9500 


C5— C6 


1.397 (4) 


C5— H5 


0.9500 


C6— C7 


1.398 (3) 


C6— C9 


1.454 (3) 


C7— C8 


1.375 (3) 


C7— H7 


0.9500 


C8— H8 


0.9500 


C9— CIO 


1.339 (4) 


C9— H9 


0.9500 



C15— H15 


0.9500 


C16— H16B 


0.9800 


C16— H16C 


0.9800 


C16— H16A 


0.9800 


CI 7— C22 


1.379 (4) 


C17— C18 


1.383 (4) 


C18— C19 


1.383 (4) 


C18— H18 


0.9500 


CI 9— C20 


1.388 (4) 


C19— H19 


0.9500 


C20— C21 


1.387 (3) 


C21— C22 


1.384 (4) 


C21— H21 


0.9500 


C22— H22 


0.9500 


C23— H23A 


0.9800 


C23— H23C 


0.9800 


C23— H23B 


0.9800 


C24— H24B 


0.9800 


C24— H24C 


0.9800 


C24— H24A 


0.9800 


C25— C30 


1.402 (4) 


C25— C26 


1.408 (3) 


C26— C27 


1.374 (3) 


C26— H26 


0.9500 


C27— C28 


1.398 (4) 


C27— H27 


0.9500 


C28— C29 


1.395 (4) 


C28— C31 


1.453 (3) 


C29— C30 


1.382 (4) 


C29— H29 


0.9500 


C30— H30 


0.9500 


C31— C32 


1.341 (4) 


C31— H31 


0.9500 


C32— C33 


1.449 (3) 


C32— H32 


0.9500 


C33— C37 


1.397(4) 


C33— C34 


1.406 (4) 


C34— C35 


1.368 (4) 


C34— H34 


0.9500 


C35— H35 


0.9500 


C36— C37 


1.365 (4) 


C36— H36 


0.9500 


C37— H37 


0.9500 


C38— H38C 


0.9800 


C38— H38B 


0.9800 


C38— H38A 


0.9800 


C39— C40 


1.377 (4) 


C39— C44 


1.378 (4) 



Acta Cryst. (2012). E68, o994 



sup-8 



supplementary materials 



CIO— Cll 
CIO— HIO 
Cll— C12 
Cll— C15 
C12— C13 
C12— H12 
C13— H13 
C14— C15 
C14— H14 



1.452 (3) 
0.9500 
1.394 (4) 
1.405 (4) 
1.366 (4) 
0.9500 
0.9500 
1.372 (4) 
0.9500 



C40— C41 
C40— H40 
C41— C42 
C41— H41 
C42— C43 
C43— C44 
C43— H43 
C44— H44 



1.381 (4) 
0.9500 
1.392 (3) 
0.9500 
1.387 (4) 

1.382 (4) 
0.9500 
0.9500 



04— SI— 05 

04— SI— 03 

05— SI— 03 

04— SI— C20 

05— SI— C20 
03— SI— C20 
09— S2— 010' 
09— S2— 09' 
010'— S2— 09' 
09— S2— 08' 
010'— S2— 08' 
09'— S2— 08' 
09— S2— 08 
010'— S2— 08 
09'— S2— 08 
08'— S2— 08 
09— S2— 010 
010'— S2— 010 
09'— S2— 010 
08'— S2— 010 

08— S2— 010 

09— S2— C42 
010'— S2— C42 
09'— S2— C42 
08'— S2— C42 
08— S2— C42 

010— S2— C42 
C3— Nl— CI 
C3— Nl— C2 
CI— Nl— C2 
CI 3— N2— C14 
CI 3— N2— C16 
C14— N2— C16 
02— N3— 01 
02— N3— C17 
01— N3— C17 
C25— N4— C23 
C25— N4— C24 
C23— N4— C24 



113.13 (17) 
113.31 (17) 
113.42(17) 
104.38 (13) 
105.70(13) 
105.87 (12) 
135.7(5) 
34.6(5) 
113.6(4) 

75.0 (6) 
117.6(4) 

109.5 (3) 
119.2 (6) 
71.0(4) 
147.7 (3) 

49.1 (4) 
112.2 (7) 
35.9(3) 

81.2 (5) 

148.7 (4) 

106.6 (5) 
110.8(4) 

106.8 (2) 

104.1 (2) 
103.90(18) 
104.8 (3) 
101.6(3) 

121.2 (2) 
120.5 (2) 
118.0(2) 
119.8(2) 
119.4 (3) 
120.8 (3) 
123.7(3) 

118.1 (3) 

118.2 (3) 

120.3 (2) 

120.7 (2) 
117.9(2) 



H16B— CI 6— H16C 
N2— CI 6— H16A 
H16B— CI 6— H16A 
H16C— C16— H16A 
C22— CI 7— CI 8 
C22— CI 7— N3 
CI 8— CI 7— N3 
C17— C18— C19 
C17— C18— H18 
C19— C18— H18 
CI 8— CI 9— C20 
C18— C19— H19 
C20— CI 9— HI 9 
C21— C20— C19 
C21— C20— SI 
CI 9— C20— SI 
C22— C21— C20 
C22— C21— H21 
C20— C21— H21 
CI 7— C22— C21 
CI 7— C22— H22 
C21— C22— H22 
N4— C23— H23A 
N4— C23— H23C 
H23A— C23— H23C 
N4— C23— H23B 
H23A— C23— H23B 
H23C— C23— H23B 
N4— C24— H24B 
N4— C24— H24C 
H24B— C24— H24C 
N4— C24— H24A 
H24B— C24— H24A 
H24C— C24— H24A 
N4— C25— C30 
N4— C25— C26 
C30— C25— C26 
C27— C26— C25 
C27— C26— H26 



109.5 

109.5 

109.5 

109.5 

122.8 (2) 

118.3 (3) 

119.0(3) 

118.2 (3) 
120.9 
120.9 

120.3 (2) 
119.9 
119.9 

120.3 (2) 

120.0 (2) 
119.6(2) 

120.1 (3) 
119.9 
119.9 

118.4 (3) 
120.8 
120.8 
109.5 
109.5 
109.5 
109.5 
109.5 
109.5 
109.5 
109.5 
109.5 
109.5 
109.5 
109.5 
121.7(2) 
121.7 (2) 
116.6(2) 
121.6(2) 
119.2 
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C35 — JN j — C36 


1 OA O ZO\ 

121). 2 (zj 


C35 — N5 — C38 


1 O A A /O \ 

120.0 (3) 


/—I O / XTC /-i -) o 

C36 — N5 — C38 


119.7 (3) 


f \ / XT/" 

06 — N6 — 07 


1 O O O /O \ 

123.3 (3) 


c\s xt/" /"'oa 

Oo — N6 — C39 


1 1 o 1 /O \ 

118.2 (3) 


r\n XT/' /"'OA 

07 — No — C39 


118.5 (3) 


XT 1 /"■ 1 TT 1 A 

Nl — CI — H1A 


1 AA C 

109.5 


XT 1 /" 1 T T 1 /""I 

Nl — CI — H1C 


109.5 


TT1A f 1 tti ri 

HI A — CI — H1C 


1 AA C 

109.5 


XT 1 f~~* 1 T T 1 T~"> 

Nl — CI — H1B 


109.5 


TTI * /"• | TTI n 

H1A — CI — H1B 


1 AA C 

109.5 


t t 1 / ■* 1 t t 1 r> 

H1C — CI — H1B 


109.5 


XT1 /" O TTin 

N 1 — C2 — H2b 


1 AA C 

109.5 


XT 1 /"O tt^/-< 

N 1 — C2 — H2C 


109.5 


H2B — C2 — H2C 


109.5 


XT 1 / ft T TO A 

N 1 — C2 — Hz A 


1 AA C 

109.5 


TJTD /"* ft TTO A 

Hzb — Cz — HzA 


1 AA Z 

109.5 


T TO /~i /"lO Tn A 

H2C — C2 — H2A 


1 AA C 

109.5 


X T 1 /ni /~1 ,1 

Nl — C3 — C4 


121.7 (2) 


N 1 — C3 — C8 


111 /" /Oft 

121.6 (2) 


C4 — C3 — C8 


1 1/ n ZO\ 

116.7 (2) 


C5 — C4 — C3 


ni o /o \ 

12 1. 3 (3) 


r~\ r a T T A 

C5 — C4 — H4 


119.4 


C • ~) /"i A T T /I 

C3 — C4 — H4 


1 1 A A 

119.4 


/"M r^c /"v. 
C4 — CO — Co 


1 oo 1 si\ 
122. 1 (3; 


C4 — C5 — H5 


1 1 O A 

118.9 


C6 — C5 — H5 


118.9 


C5 — Co — C7 


1 1 / f /o\ 

116.5 (2) 


CD — Co — C9 


lzO.l (ZJ 


C7 — Co — C9 


i n a /o \ 

123.4 (2) 


C8 — C7 — Co 


1 O O A /ON 

122.0 (2) 


/"<o m rn 

Co — C7 — H7 


1 1 A A 

119.0 


Co — C7 — H7 


1 1 A A 

119.0 


C7 — C8 — C3 


1 O 1 O /o\ 

121.3 (2) 


r~\ i-i r~A o TTO 

C7 — C8 — H8 


119.4 


/■-•-> /~i o TTO 

C3 — C8 — H8 


1 1 f\ A 

119.4 


CI (J — C9 — Co 


126.5 (2) 


pift /~iA TTA 

CIO — C9 — H9 


1 1 / o 

116.8 


C • / f < ft TTA 

Co — C9 — H9 


1 1 / o 

116.8 


C9 — CIO — Cll 


124.7 (2) 


C • l\ rii a TT1A 

C9 — C1U — H10 


linn 

117.7 


t~\ 1 1 /""I 1 ft TTI A 

Cll — CIO — H10 


117.7 


/—lift i /-(ip 

C12 — Cll — C15 


116.7 (2) 


i~< 1 1 rift 

Clz — Cll — CIO 


111 A ZO\ 

123.9 (2) 


C15— Cll— CIO 


119.4(2) 


C13— C12— Cll 


120.5 (3) 


C13— C12— H12 


119.7 


Cll— C12— H12 


119.7 


N2— CI 3— C12 


121.6 (3) 



C2 5 — C2 6 — H2 6 


119.2 


/~*OZT /^OT /— ■ /-» (> 

C26 — C27 — C28 


1 O 1 o /o \ 

121.8 (2) 


C /■ r*^n Tin 

C26 — C27 — H27 


1 1 A 1 

119.1 


/"■OO ^OT T TO T 

C28 — C27 — H27 


1 1 A 1 

119.1 


/~^OA /"'OO /^OT 

C29 — C28 — C27 


116.6 (2) 


C29 — C28 — C31 


120.5 (2) 


C27 — C28 — C31 


1 O O O / O \ 

122.8 (2) 


C30 — C29 — C28 


1 O O 1 /o \ 

122.1 (3) 


PTA n^A TTO A 

C3U — C29 — H29 


1 1 A A 

119.0 


C28 — C29 — H29 


119.0 


C29 — C30 — C25 


1 O 1 O / r\ \ 

\2\2 (2) 


/"'OA /'■"'> t\ TTOA 

C29 — C30 — H30 


1 19.4 


/— ■ /-» r - /""lOA TTOA 

C25 — C30 — H30 


119.4 


C32 — C31 — C28 


1 o /~ r\ /o \ 

126.0 (3) 


C32 — C3l — H3l 


H7.0 


C28 — C3l — H3l 


H7.0 


C3 1 — C32 — C33 


i or c /O \ 

125.5 (3) 


C31 — C32 — H32 


117.3 


/— i O O /~1 >~\ TITO 

C33 — C32 — H32 


117.3 


C37 — C33 — C34 


116.2 (2) 


C37 — C33 — C32 


1 O A C /O \ 

124.5 (3) 


C34 — C33 — C32 


1 1 A O /O \ 

1 19.3 (3) 


C35 — C34 — C33 


1 o /\ o /o \ 

120.8 (3) 


C35 — C34 — H34 


H9.6 


C33 — C34 — H34 


lift/ 

119.6 


N5 — C35 — C34 


1 O ft ft /o \ 

120.9 (3) 


■\Tr /^o r TTor* 

N5 — C35 — H35 


H9.6 


/— i o /I /" " o C T TO C 

C34 — C35 — H35 


H9.6 


\Tf /^O/' /^OT 

N5 — C36 — C37 


1 O 1 1 /o \ 

121.1 (3) 


\Tf /-I O /" TTO/" 

N5 — C36 — H36 


119.5 


/-(OH /""I O f TTO/' 

C37 — C36 — H36 


119.5 


/— lO/- rion /^OO 

C36 — C37 — C33 


i o ft ft /o \ 

120.9 (3) 


C36 — C37 — H37 


1 ift p 

119.5 


/™1 O O /~! ^ ^ T TO "7 

C33 — C37 — H37 


119.5 


N5 — C38 — H38C 


109.5 


xtc o o tto on 

N5 — C38 — H38B 


1 AA C 

109.5 


TTTOr 1 poo TTOOTJ 

H38C — C3o — H3oB 


1 AA C 

109.5 


XTC /~i ") o TTOO A 

N5 — C38 — H38A 


109.5 


TTOOP /~i o o TTOO A 

H3 8C — C3 8 — H3 8 A 


109.5 


TTO OT1 /""OO TTOO A 

H3 8B — C3 8 — H3 8 A 


109.5 


/-I a r\ /~i o A C ^ A A 

C40 — C39 — C44 


1 o o c /o \ 

122.5 (2) 


Z" 1 A A /"<OA XT/" 

C40 — C39 — N6 


1 1 O A ZO\ 

118.4 (2) 


/— < A A /^OA XT/ 

C44 — C39 — N6 


119.1 (2) 


C39— C40— C41 


118.7 (2) 


C39— C40— H40 


120.6 


C41— C40— H40 


120.6 


C40— C41— C42 


120.1 (3) 


C40— C41— H41 


120.0 


C42— C41— H41 


120.0 
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N2— C13— H13 119.2 

C12— C13— H13 119.2 

N2— C14— C15 121.1 (3) 

N2— C14— H14 119.4 

C15— C14— H14 119.4 

C14— C15— Cll 120.3(3) 

C14— C15— H15 119.9 

Cll— C15— H15 119.9 

N2— C16— H16B 109.5 

N2— C16— H16C 109.5 

CI— Nl— C3— C4 -179.6 (3) 

C2— Nl— C3— C4 -6.0 (4) 

CI— Nl— C3— C8 1.1 (4) 

C2— Nl— C3— C8 174.7 (3) 

Nl— C3— C4— C5 -176.7 (3) 

C8— C3— C4— C5 2.7 (4) 

C3— C4— C5— C6 -1.5 (4) 

C4— C5— C6— C7 -0.5 (4) 

C4— C5— C6— C9 179.5 (3) 

C5— C6— C7— C8 1.3 (4) 

C9— C6— C7— C8 -178.7 (2) 

C6— C7— C8— C3 0.0 (4) 

Nl— C3— C8— C7 177.4 (2) 

C4— C3— C8— C7 -1.9(4) 

C5— C6— C9— CIO 174.7 (3) 

C7— C6— C9— CIO -5.3 (4) 

C6— C9— CIO— Cll -179.7(2) 

C9— CIO— Cll— C12 -9.8(4) 

C9— CIO— Cll— C15 170.2(3) 

C15— Cll— C12— C13 -1-2(4) 

CIO— Cll— C12— C13 178.9(2) 

C14— N2— C13— C12 0.4(4) 

C16— N2— C13— C12 178.2 (2) 

Cll— CI 2— CI 3— N2 0.4(4) 

C 1 3— N2— C 1 4— C 15 -0.4 (4) 

C16— N2— C14— C15 -178.1 (2) 

N2— C14— C15— Cll -0.5(4) 

C12— Cll— C15— C14 1.2(4) 

CIO— Cll— C15— C14 -178.8(2) 

02— N3— C17— C22 -179.7 (3) 

01— N3— C17— C22 -1-5(4) 

02— N3— C 1 7— C 18 0.0 (4) 
01— N3— CI 7— CI 8 178.1 (3) 
C22— C17— C18— C19 0.3 (4) 
N3— C17— C18— C19 -179.4 (2) 
C17— C18— C19— C20 -0.7(4) 

C 1 8— C 1 9— C20— C2 1 1 .2 (4) 

C18— C19— C20— SI -177.6(2) 



C43— C42— C41 119.9(2) 

C43— C42— S2 120.4 (2) 

C41— C42— S2 119.7(2) 

C44— C43— C42 120.5 (2) 

C44— C43— H43 119.8 

C42— C43— H43 119.8 

C39— C44— C43 118.4(3) 

C39— C44— H44 120.8 

C43— C44— H44 120.8 

C24— N4— C25— C26 7.8 (4) 

N4— C25— C26— C27 177.8 (2) 

C30— C25— C26— C27 -0.6 (4) 

C25— C26— C27— C28 -0.6 (4) 

C26— C27— C28— C29 1.3(4) 

C26— C27— C28— C31 -179.7(2) 

C27— C28— C29— C30 -0.9 (4) 

C31— C28— C29— C30 -179.9 (2) 

C28— C29— C30— C25 -0.3 (4) 

N4— C25— C30— C29 -177.4(2) 

C26— C25— C30— C29 1.1 (4) 

C29— C28— C31— C32 175.3 (3) 

C27— C28— C31— C32 -3.6(4) 

C28— C31— C32— C33 179.5 (2) 

C31— C32— C33— C37 -6.0(4) 

C31— C32— C33— C34 173.2 (3) 

C37— C33— C34— C35 1.4(4) 

C32— C33— C34— C35 -177.9 (2) 

C36— N5— C35— C34 -0.6 (4) 

C38— N5— C35— C34 -177.8 (2) 

C33— C34— C35— N5 -0.4 (4) 

C35— N5— C36— C37 0.6 (4) 

C38— N5— C36— C37 177.8 (3) 

N5— C36— C37— C33 0.4 (4) 

C34— C33— C37— C36 -1.4(4) 

C32— C33— C37— C36 177.9 (3) 

06— N6— C39— C40 -179.0(3) 

07— N6— C39— C40 0.0 (4) 

06— N6— C39— C44 -0.4 (4) 

07— N6— C39— C44 178.7 (3) 
C44— C39— C40— C41 0.2 (4) 
N6— C39— C40— C41 178.8 (2) 
C39— C40— C41— C42 1.1 (4) 
C40— C41— C42— C43 -1.4(4) 
C40— C41— C42— S2 177.7 (2) 
09— S2— C42— C43 -56.2 (7) 
010'— S2— C42— C43 99.9 (4) 
09'— S2— C42— C43 -20.6 (3) 



Acta Cryst. (2012). E68, o994 



sup-1 1 



supplementary materials 



OA — S 1 — C20 — C2 1 -116.7(2) 

05— SI— C20— C21 123.7 (2) 

03— SI— C20— C21 3.1(3) 

04— SI— C20— C19 62.1 (3) 

05— SI— C20— C19 -57.5 (3) 
03— SI— C20— C19 -178.1 (2) 
C19— C20— C21— C22 -1.3 (4) 
SI— C20— C21— C22 177.5 (2) 
C 1 8— C 1 7— C22— C2 1 -0.3 (4) 
N3— CI 7— C22— C21 179.4 (2) 
C20— C21— C22— C17 0.8(4) 
C23— N4— C25— C30 -5.9 (4) 
C24— N4— C25— C30 -173.8 (3) 
C23— N4— C25— C26 175.8 (3) 



08'— S2— C42— C43 -135.1 (4) 

08— S2— C42— C43 174.1 (5) 
010— S2— C42— C43 63.2 (5) 

09— S2— C42— C41 124.7 (7) 
010'— S2— C42— C41 -79.2 (4) 
09'— S2— C42— C41 160.3 (3) 
08'— S2— C42— C41 45.8 (4) 
08— S2— C42— C41 -5.0 (5) 

010— S2— C42— C41 -115.9(5) 
C41— C42— C43— C44 0.4 (4) 
S2— C42— C43— C44 -178.7 (2) 
C40— C39— C44— C43 -1-2(4) 
N6— C39— C44— C43 -179.8 (2) 
C42— C43— C44— C39 0.9 (4) 
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